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1. A pharmaceutical hydrogel formulation, comprising: (a) a 
therapeutically effective amount of a drug in (b) a hydrogel comprised of water 
and polyvinyl alcohol, wherein the polyvinyl alcohol has a predetermined degree 
of hydrolysis and represents Y percent by weight of the hydrogel, wherein Y 
and Dh are selected to correspond to each other in a manner which provides for a 
stable hydrogel and reduces or eliminates syneresis upon storage of the formulation 
for at least six months at a storage temperature in the range of approximately 5°C 
to 40°C. 

2. The form ilation of claim/1, wherein is in the range of 


approximately 95 % to 
30 wt.%. 


3. T 

approximately 96% 
wt.%. 



and Y is in the range of approximately 10 wt. % to 


ulation of claim /, wherein is in the range of 
9i and Y is in the range of approximately 12 wt. % to 25 


4. The 
eliminated upon storage o 
temperature in the range c 


5. The 
97.5 wt.%, the hydrogel 
and Y is greater than or 
solubility of the polyviny 


forrjiulation of claim 1 / wherein syneresis is reduced or 
the formulation for at least six months at a storage 
approximately 20°C to 40°C. 


for^nulation of claim 1 , whwein is greater than about 
prepared using a single-cycle freeze-thaw procedure, 


e jual 


to approximately SD^ - 479, but is less than the 
alcohol in the hydrogel at the storage temperature. 


35 


0360-0012 
ARC 263 



-24- 


/ 


6. The formulation of claim ^ wherein Dyis less than about 97.5 
wt. %, the hydrogel is prepared using a multiple-cycle freeze-thaw procedure, and 
Y is greater than or equal to approximately 4. 16Dh - but is less than the 
solubility of the polyvinyl alcohol in the hydrogel at/the storage temperature. 


10 


15 


7, The formulation of claim 1, b/ing substantially free of polymeric 
materials other than polyvinyl alcohol. 


8. The formulation of claim 1, wherein the polyvinyl alcohol has a 
viscosity average molecular weight in tl)e range of approximately 10,000 to 
400,000. 


9. The foyfiulatiq 
viscosity average molecular we 
200,000. 


of claim 8, ^herein the polyvinyl alcohol has a 
t in the range of approximately 12,000 to 


20 


10. The fonnulation of claim 9,/wherein the polyvinyl alcohol has a 
viscosity average molecular weight in the range of approximately 15,000 to 
100,000. 


25 


M . OPne formulation of claim4, in the form of a drug reservoir for 


/ electrotransporpdrag delivery^ 



The formulation of claim l/in the form of a drug reservoir for 

/ 

30 passive transdermal drug delivery. 


13. A drug delivery system comprising the formulation of claim 1 
and a phafrmaceutically acceptable carrier. 


35 


0360-0012 
ARC 263 


-25- 



10 


15 


14. The drug delivery system of clair^i 13, wherein the carrier is 
suitable for oral administration, and the system is/n the form of a capsule. 

15. The drug delivery system/of claim^, wherein the carrier is 
suitable for topical, transdermal or transmiicosal drug administration, and the 
system is in the form of an ointment, gt/ or cream. 

/ 

16. The drug deliver/ system of claim 13, wherein the carrier is 
suitable for vaginal or rectal drug Administration, and the system is in the form of 
a suppository. 


17. The drug delivery system of claim 13/in the form of an aerosol 



spray. 


20 


18. f The jlfu^^delivefysystem of claim 13, wherein the carrier is 
suitable for buccal Bfu^ administration, and the system comprises a buccal dosage 
form. 
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19. /An electrotransport drug delivery device comprising: 

a donor electrode, a counter electrode, and a source of electrical 
power adapted to be electrically connected to the donor electrode and the counter 
electrode, the ydonor electrode having a hydrogel drug reservoir connected thereto, 
wherein the /eservoir is comprised of the pharmaceutical hydrogel formulation of 
claim 1. 

20. An electrotransport drug delivery device comprising: 
a donor electrode, a counter electrode, and a source of electrical 

powe/ adapted to be electrically connected to the donor electrode and the counter 
electrode, the donor electrode having a hydrogel drug reservoir connected thereto. 
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wherein the reservoir is comprised of the phymaceutical hydrogel formulation of 
claim 5. 


10 


21. An electrotran^port/flrug delivery device comprising: 
a donor electrodo^, a c^iHQr.el©€trode, and a source of electrical 
power adapted to be electricalljNe^nected to the donor electrode and the counter 
electrode, the donor electrode ha<^ing a hydrogel drug reservoir connected thereto, 
wherein the reservoir is comprj^ed of the pharmaceutical hydrogel formulation of 
claim 6. 
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22, A method for elimin^tilig syneresis in a pharmaceutical 
^y^drogel formulation comprised oft^) a therapeutically effective amount of a drug 
in (b) a hydrogel comprisedxff water and polyvinyl alcohol, wherein the polyvinyl 
alcohol has a predetennined degree of hydrolysis and represents Y percent by 
weight of the hydi^el, the method comprising selecting Y and to correspond to 
each other iiv^manner which provides for a stable hydrogel and reduces or 
eliminaj€J^ syneresis upon storage of the formulation for at least six months at a 
stoj;«tge temperature in the range of approximately 5°C to 40°C. 


23. The 
approximately 95% to 
30 wt.%. 




m 22, wherein is in the range of 
Y is in the range of approximately 10 wt. % to 


e method of claim 23, wherein is in the range of 


y 96% to 99% and Y is in the range of approximately 12 wt. % to 25 
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5 The method of claim'2^^wherein syneresis is reduced or 
eliminated upon storage of the formulation for at least six months at a storage 
temperature in the range of approximately 20°C to40°C. 



26. The method of cLkim 22, wherein is greater than about 97.5 
wt. % , the hydrogel is prepared using a sWgle-cycle freeze-thaw procedure, and Y 
is greater than or equal to approximately SD^ - 479, but is less than the solubility 
of the polyvinyl alcohol in the hydrogel at the storage temperature. 

27. The/fifietl|/6d of claim 22<^wherein is less than about 97.5 
wt. % , the hydrogel i^prepyii^d^psfng a multiple-cycle freeze-thaw procedure, and 
Y is greater than or dtjua^o approximately 4. 16D1, - 385, but is less than the 
solubility of the polyvirjyl alcohol in the hydrogel at the storage temperature. 
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28. The method of claim 22, v(merein the polyvinyl alcohol has a 
viscosity average nplecular weight in the range of approximately 10,000 to 
400,000. 


'29. 



/ 


le method of claim 28<wherein the polyvinyl alcohol has a 
viscosityay^^age molecular weight in the range of approximately 12,000 to 
200, 

The method of claim^,'wherein the polyvinyl alcohol has a 
viscosity averag\molecular weight in the r^ge of approximately 15,000 to 
100,000. 
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31. 

comprised of a thei 
hydrogel, wherein 


aeJljiod for making a pharmaceutical hydrogel formulation 
[inicallyyffective amount of a drug in a polyvinyl alcohol 
potywiyl alcohol has a predetermined degree of hydrolysis 
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Dh and represents Y percent by weight of the hydro^l, the method comprising the 
steps of: 

(a) preparing an aqueous solutiopf^ containing a predetermined 
amount of polyvinyl alcohol; 

(b) ^combining a pharmaceutfcal formulation containing a 
therapeutically effective amount of a drug, with the aqueous solution prepared in 
step, (a); . 

(c) freezing the solut^n of step (b) at a temperature below about 

O'C; and 

(d) thawing the,^ozen solution for a time period not exceeding five 

hours, 

wherein the slinount of polyvinyl alcohol in step (a) is selected such 


that Y and corre^oi 
hydrogel and reduces oi 


/to each other in a manner which provides for a stable 
eliminates syneresis upon storage of the formulation for at 
least six month^ at a ^o^ge temgepafure in the range of approximately 5°C to 
40°C. 



32/ The method of claim 31, wherein step (d) is ^conducted for a 
time period notyexceeding one hour. 

33. The method of claim 31 y^herein is in the range of 
approximately 95% to 99.9% and Y is in the range of approximately 10 wt. % to 
30 wt.% . 


30 / 34. The method of claim 33/wherein Dt, is in the range of 

appro)^imately 96% to 99% and Y is in tne range of approximately 12 wt. % to 25 
^t.%. 
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35. The method of claim 31 , wbd«ii/ is greater than about 97.5 
wt.%, the hydrogel is prepared using a single-cycle freeze-thaw procedure, and Y 
is greater than or equal to approximately 50^ - 479, but is less than the solubility 
of the polyvinyl alcohol in the hydrogel at the storage temperature. 
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36. The method of claim 31jAvfierein is less than about 97.5 
wt.%, the hydrogel is prepared using a^uitiple-cycle freeze-thaw procedure, and 
Y is greater than or equal to approximately 4. 160^ - 385, but is less than the 
solubility of the polyvinyl alcohol in the hydrogel at the storage temperature. 
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37. A method for ma)cing a pharmaceutical formulation, comprising 

the steps of: 

(a) preparing an aqi/eous solution containing a predetermined 
amount of polyvinyl alcohol to provide a polyvinyl alcohol hydrogel, wherein the 
polyvinyl alcohol has a predete/n/ined degree of hydrolysis and represents Y 
percent by weight of the hydrogel 

(b) removing^xcess water from the polyvinyl alcohol hydrogel, to 
yield a dried hydrogel; and/ 

(c) adding ^an aqueous solution of a drug to the dried hydrogel of 

step (b), 

wherein the amount of polyvinyl alcohol in step (a) is selected such 
that Y and correspond to each other in a manner which provides for a stable 
hydrogel and reduces'or eliminates syneresis upon storage of the formulation for at 
least six months at ^storage temperature in the range of approximately 5°C to 
40°C, 


A method for making a pharmaceutical formulation, comprising 


the steps of: 


35 


0360-0012 
ARC 263 


2^ 


-30- 



10 


(a) preparing an aqueous soliKion containing a drug and a 
predetermined amount of polyvinyl alcob6l, to provide a drug-containing hydrogel, 
wherein the polyvinyl alcohol has a predetermined degree of hydrolysis and 
represents Y percent by weight ofmt hydrogel; and 

(b) removing^9egs water from the drug-containing hydrogel 
provided in step (a) to afovijife pharmaceutical formulation in the form of a drug- 
containing dried hyd/ogely 

wher4in >h^mount of polyvinyl alcohol in step (a) is selected such 
that Y and Dh corresffond to each other in a manner which provides for a stable 
hydrogel and reduieies or eliminates syneresis upon storage of the formulation for at 
least six month^t a storage temperature in the range of approximately 20''C to 
40"C. 
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